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ab JP1 1241 165 NOVELTY - Electric field of strength 1-100 kV/cm is 
applied between mutually opposing electrodes po 31 40 41 ) for 
100 mu s or less under atmospheric pressure ?nd a discharge 
plasma is generated. A continuous base material (12) » conveyed 
between the counter electrodes and process gas is introduced 
between the electrodes so that coating film is formed on the base 
surface, by plasma treatment. 

- USE - For forming various coating films such as anti- reflective 
coating, antistatic film, electromagnetic shield film, infrared rays > 
3e film, etc.. on base material utilized domestic and industrial 
applications, semiconductor devices. 

- ADVANTAGE - High quality and uniform coating film is formed at 
normal atmospheric pressure, thus large exhaust system » 
unnecessary. Operation property and economical efficiency of 
production are improved. 

- DESCRIPTION OF DRAWING - The figure shows model diagram or 
processing apparatus. (12) Base material; (30, 31, 40. 41) 
Opposing electrodes. 
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AB - PROBLEM TO BE SOLVED: To provide a method for producing a 
laminated body capable of continuously film-forming on one side of 
a base material under the pressure in the vicinity of the 
atmospheric pressure and excellent in the uniformity of film 
thickness and film quality and moreover to provide a method for 
producing a surface-treated article excellent in adesion between a 
thin film, a base material or the like. 
- SOLUTION- Gases90 and 91 for treating are introduced into the 
spaces of counter electrodes 30/40 and 31/41 in which at least 
either counter face is set with solid dielectrics60 to 62 to regulate 
the pressure to the one in the vicinity of the atmospheric pressure, 
and the electric fields made into pulse in which the voltage rise time 
is regulated to <=1 00 &mu s, and the electric field strength is 
requlated to 1 to 100 kV/cm are applied to the spaces between the 
counter electrodes 30/40 and 31/41 to generate discharge plasma, 
and moreover, between the counter electrodes30/40 and 31/41, a 
substrate 12 is continuously passed through so as to be adhered to 
either counter face 30 or 31. The substrate or the face laminated 
with at least one kind of thin film is previously subjected to plasma 
treatment. 
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Japan Patent Office is not responsible f or any 
di agas e-„ aed by the use of th*. translation. 

l.This document has been translated by computer. So the translation may not reilect the original 

precisely. i ♦ i 

2 s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[technical field to which invention belongs] this invention relates to the manufacture method of 
a surface treatment article. 

rnJSLtinn of the Prior Artl Although the base material which consists of plastics, a mclal, paper, 
STff?^£2d ^meuse'and an industrial use material, if specific £^ 
Seal property! an optieal property, and a mechanical characteristic, are given to the front face, 
thP iKf i* exnanded further and it comes to have big added value. 

^^SS^^A^ the surface treatment article which comes to carry ■ ojjha 
aminatine of the thin film which gave the specific function to the front face of the above base 
mZSs a ^acuuTdcposition method, the sputtering method, the ion beam method, the Km plating 
me hod the plasma CVD method using the glow discharge under reduced pressure, etc are leaned. 
Howevei^ each of these methods is performed by the vacuum system, large-scale facilities, such as a 
vacuum chamber and a large-sized Vacuum pump, are required for them, and there are various kinds 

SwiSSS film in the front face of a long base material by the vacuum system 
Kids t Tbatch mSiod and a continuous method, are in manufacture, n a batch method , thin film 
n^.SJon' it performed by re au«d P ™,ro nnd the closed system, the roll which wound the base 
ma Pictu« is put into a vacuum chamber, and a thin film is formed by he from 
KS to roll abase material from a roll in this. By this method, vacuous release and 

formation must be repeated for every carrying in of a raw ^"^^^lllier of a 
product and with the size of a facility, since a limitation appears in the capacity ot the diameter of a 
K material roll, a thin film raw material, etc., productive efficiency ^bf^emfal-pumpin, 
[0005] In a continuous method, in order to acquire a reduced pressure ^^^^^"^ a 
method is used and it exhausts gradually down to reduced pressure from atmospheric pressure and a 
Zl film steda over the space which held continuously the degree of vacuum required for 
membrTne Son of a thin fifm. Although this method is easy for carrying m and a raw material 
supplement o fa roll base material, since it is necessary to exhaust beyond the inflow ot the air into a 
SH i film d^poslJon system, and to hold a degree of vacuum, a mass vacuum pump « needed and 

tirowina gigantic of a facility is not avoided. . 

SoM Moreover when giving two or more functions to one base material or adding a more 
SS^^n^aSeimS which carries out the laminating of two or more sorts of thin films is 
made. However, when forming a multilayer industrially, in order to have to of 
release of the membrane formation-vacuum of a vacuous format.on-thin F^JSiSS^d" 
in Tbatch method it is very inefficient and is not realistic. Moreover, in a continuous method, a 
S^Se^kdS required also of a monolayer, and introduction of tbr process 
fomiadon is difficult, furthermore, correspondence of a little variety was difficult for «J on'nuou 
Sod on plant-and-equipment investment, and the correspondence to the use which adds a specific 

^A^'SS BE AoS oT^^X above surface treatment articles is 
[uuu/j /\ propusaj vanv mi <i sorm official reoort Although the method ot 

made, in JP,2- 1 8 1 70 1 , A and a number (****** 3-5182U2) oniciai rtpon ^ 
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control.ing the degree Occident ^•'^S'SSS 
roll and the source of vacuum evapomuono, and I form.ng "JJ**^™, bc ^ led havmg 
material in a vacuum deposition ^.''^ttd wSmenf nvtsmTem became eKeessive too 

cvaporationo and the position of a base .materia > vc ^tncuy of a base 

S»r^^=^»^ an emission turnrng to 
the rear face of a base material further, was enlarged. 

adhesion of a Uiin film, a base material, etc. 

Es for Solving the Problem] The manufacture method (henceforth a "this invention") of a 
^JSSSXSe according to claim 1 The gas for processing is jntrod the^ 
counterelectrodes by which the solid dielectric was Installed a, «*C^] Toow T/cm 1 electric 
voltage build up time impresses and field strength impresses the pulse-ized 1 - 100kV ^f o i C ^ C 
SdfoO or less microseconds between the pressure near the atmospheric P™*^"°*™*> * nd a 

of the pressure of 13.3-106.4kPa. pressure regulation is easy, and the range of 93.1-103.74kPa to 
rooni uX*e pressure, shifting .o an arc discharge state in an 

discharge, electric discharge can be stopped, and it realizes an the cy e of starting electnc 
t is oossible to generate electric discharge plasma regardless of the kind of ga. winch exists alio « 

carried nut antl tlic liiKl 1 **^^^^^!/ plcLOfx^ci ctat© cati fcw? f^_ili7.ccl. 

StZsSion potential, ] ^^^^^.S Sffid^ 
which cxiats all over space a M at nnce. the absolute number of the molecule in the state where 
d^So^^^ generates is the space between 30IUI dielectric* between . *ohd dielcct, .c 
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and an electrode, when a solid dielectric is installed in the both sides of the above-mentioned 

countcreiectroae recularitv As c i eCt rode stn.cm.-e of fulfilling th.s condition, an parallel 

edeeis sharp as for an edge, it is desirable to have carried out taper processing 
mOHl As a solid dielectric, it installs in one side or the both sides of an opposite side of an 
Ede Under the present circumstances, a solid dielectric and the electrode of the side ins ailed 
stick and are wearing the opposite side of the touching electrode completely, f there .s a wh.ch 
declroJes couS diLtly, without being covered by the solid dielectric, arc discharge will anse 

moTsi As a solid dielectric, multiple oxides, such as metallic oxides, such as plastics such as a 

P o yteltnuoroethylene and a polyethylene terephthalate, glass, a S licor i dioxide 

oxide, a zirconium dioxide, and a titanium dioxide, and a barmm t.lanate, etc. are mentioned, tor 

WW Although the shape of the shape of a sheet and a film has as the configuration of a solid 

ft Sat thicknes? is 0.0 5 -4mm. The high voltage is taken 

discharge plasma, if too thick, if too thin, dielectric breakdown will happen at the lime of voltage 

"^^^^^^ it is desirable that specific inductive capacity is two 
bottom oTthe 25 degrecC environment, following **) or more. Specific mductive capacity can 
iSSSi a ^poWleulfluorocthylcne, glass, the film that consists of a metallic ox.de as an example of 
mo or more dielectrics, for example. Furthermore, in order to be stabilized and to generate high- 
d^nsirvXtric discharge plasma specific inductive capacity of things is desirable using ten or more 
fiSelec cfAhhough espec ally the upper limit of specific inductive capacity is not hm.ted 
about Y 50C known for an actual material. It is desirable for specific induct, ve capacity to 

S of letaHic-oxide thin film mixed with 5 - 50 % of the weight of oxidization >«™™ 
50 - 95 % of the weight of aluminum oxides or a metallic-oxide thin film containing azicomum 
oxide aslen or more solid dielectrics, and to use that whose thickness of the thin film is 10-1 000 



m02 \ Although an inter-electrode distance is determined in consideration of the purpose using the 
hickness of afol.d dielectric, the sixe of applied voltage, and plasma etc., it is desirab e that !t i 1- 
50mm In less than 1mm, if it is difficult for an intcr-clectrode d.stance to be too small and to pass a 
basTmaterial e tc . and it exceeds 50mm, it will become difficult to generate uniform glow discharge 



[0022?In this invention, the electric field impressed to the above-meiilioncd ««JJ«J^^^ 
pulse-ized, voltage build up time is made and field strength is made with 1 - 100 kV/cm 100 or let,s 

IfSoSrThfexample of a pulse-voltage wave is shown in drawing \'^Z!^\^^Uwlc 
sauare wave type and the wave (D) of an impulse type and a wave (C) ] become [ irregular ] type 
vv^.A^OUg P h voltage impression mentioned what is the repeat of P^ST^eT^ 1 ' 
you may use the so-called wave of (he piece sinuate which impresses voltage to a positive or 

foO^Sough KutUotge wave in this invention is not limited to the wave mentioned here, 
onization of the gas in the case of plasma generating is efficiently ^Otm^*a the bmld up 
*\ m * of a nulse is short When the build up time of a pulse exceeds 100 microseconds an electric 
d^ge state win become bemg easy to'hift to an are unstable, and it will become impose to 
tnecTfhe Sch^ensity plasma sfate by pulse electric field. Moreover, although the earlier one of 
S^SS % is difficult Jtne couipmen, which lias ^^S^^S^X 
the grade which plasma generates in an ordinary pressure, and is made to generate electric Held witn 
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car* buUd up Hmc .„ have mictions, and ,o ^ 2^__S£ SiofbnUd 

less than 40ns actually. iOnS - 5 microseconds of build up time are more oesiranie. 

which frequency differs. 

: above-mentit 
tage i$ decided 
- 100 kV/cm 

Zvotot i^SSdS hSSUteowi in i n .er-=le«r„de disunce. Moreover, u> .mpress.on of a 
K»tI"X« a p*. vo, ?g c. ft. thing of a pob.ica.ion U 

current 2 between countcrelectrodes is 0.2 - 300 mA/cm2. Being made is desirable 
Si wSX above-mentioned discharge current density means the value which **<ed) current 
Elhich flows to inter-electrode by electric discharge in the are, of the *™«™^^* c * 
pe^endLlarly with the flow direction of the current in discharge space and an ^^SSf 
type thing is used as an electrode, it is equivalent to the value which ♦*(ed) he above-mentioned 
curre J value in the opposite area. Although pulse-like current flows in this invention in order • to 
?orm pubeTlcctric field in inter-electrode, the value which **<ed) the maximum of the pulse current, 
i e neak to oeak value, in the above-mentioned area in this case is said. 

003n 0 2 wmch it is shown clearly by research of this invention persons that it » the value to which 
discharge c™t density influences manufacture of a surface treatment article reflecting plasma 
deS and described above hue. -elect, ode di 3 ch«r S c current density in th* glow discharee under 
the pressure near the atmospheric pressure as shown below - 300 mA/cm2 By considering as the 
r^ge umto electric discharge plasma is generated and ihc manufacture result of a good surface 

this invention, plastics, such as polyethylene, polypropylene 
polystyrene a polycarbonate, a polyethylene terephthalate, a polyphenylene ape tight, a polyethc, 
ether ketone, a polyietrafluoroethylene, and acrylic resin glass, a ceramic a meUl etc .arc 
mentioned fur example. Especially as a configuration of a base material, although not limited, since 
^oceScs continuously, it is suitable for long picture type base materials, such as the shape of the 
shape of a tabular and a film, and a pipe. f . ( . . 

[0033] In this invention, the laminating of arbitrary thin films is possible by 8 eleet.on of he gas (it lb 
hereafter called the gas for processing) which exists not only in the metallic element content gas 
mentioned later but in electric discharge plasma generating space. m ,<-u; n ~ 
[00341 As gas for processing, by using fluorine content compound gas, a fl ™~ «^."^ n n ° 
can be made to be able to form in a base-material front face, surface energy can be made low, and a 

Sic (CF3 CFCF2), cyclobutane, etc. fluoride (C4 F8), are mentioned. 8 6 fluoride 

[ propylene ] and cyclobutane fluoride which do not generate the hydrogen fluoride which is harmful 

ZX'^ToUm^ZT^^ for processing introduced between the countcrelectrodes 
K t efJ £^155^.^ ^ example, blowing off the gas for processing ; with 
ci suDOly vessel of the shape of a slit or a nozzle, the method of preparing the hole which supplies 
£ for procling toward, the request to the electrode which counters a base-matcna ^ P^mg 
side 8 ?nd blowing off this, a pump, a blower, and a blower are used, and the method o« supplying and 
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radicals such as a hydroxyl group, a sulfonic group, a sulfonate ^^^^^S^ 

tlr^T^y^-ly^ chain, a hydrophilic polymerization film can be depos.ted sundry. 

mmxi As the above-mentioned monomer, acrylic-acid, methaerylic-acid, acrylamide, 
SS^^^SN^imethyl acrylamide, acrylic-acid sodium, methacry hc-acid sod.um n 
S^^, a methacjlic-acid potassium, styrene an 
allylamine, polyethylcne-glycol dimethacrylate ester, polyethylenc-glycol diacyhc ester, etc. are 
mentioned, and these at least one sort can be used. material to 

[00391 As this invention was indicated to the claim 2, by continuing, and sticking a base material to 
one of opposite sides, and passing it between the counterelectrodes which adjoined two or more sets 
and ^^Tfor each clas.* a homotypic or a thin Him of a different kind makes it deposit 
continuously one by one, and can manufacture a surface treatment article. 

nmihSL^lZ or more sets of counterelectrodes adjoin, and are arranged, and it » earned 
out In the equipment with which the solid dielectric is installed in one [ at least ] opposite side of this 
coulrelectrode. Therefore, the electric discharge plasma treatment ^equipment of f ^sma^htess 
unit of this invention does not need to have the same arrangement of the solid dielectric of all 
counterelectrodes, ifthe above-mentioned conditions arc satisfied. „ 0 „ <t : tlI . c <. the 

[00411 In this case, the field where the counterelectrode of each class is ; contained I commutes the 
elect ic discharge plasma treatment equipment of the small unit which became independen t, 
respectively it is supplied so that the gas for processing may serve as a pressure near the atmospheric 
preSe > a * s equipment, and by the well-known method, a base material is run the space between 
Serelectrodes continuously, and is introduced into the electric discharge plasma treatment 
equipment of the following small unit one by one. 

r00421 As this invention was indicated to the claim 3, as for the pulse-izcd electric fic d, it is 
Eble Co.5-100kH2 and pulse duration are made for frequency with 1 - 1000 microseconds. 
r00431 For a low reason, time requires plasma density for processing too much as it is less than 
0 » 5kHz and I if ? it exceeds 100kHz, arc discharge will become easy to generate the frequency of pulse 
clectric'field. More preferably, it is lkllz or more and processing speed can be greatly raised by 
imnressinc the pulse electric field of such high frequency. 

KKi, the pulse duration in the above-mentioned pulse electric field will become easy to 
shift to Yrc discharge, if electric discharge becomes being less than 1 microsecond with an unStaWe 
S and it exceeds loOO microseconds. It is 3 microseconds - 200 microseconds more preferably. 
Here althouoh one pulse duration has shown the example in drawing 2 , it means the time in the 
puS SecSfcfield which consist of a repeat of ON and OFF for a pulse to contmue. By 'permission 
type pulse like drawing 2 (a), although pulse duration is equal to pulse width umc width 
time in the pulse of a wave like drawing 2 (b), time including two or more of a series of pulses is 



[0045] Furthermore, in order to stabilize electric discharge, it is desirable to have the OFF time 
furiiinucd for at least 1 microsecond in lms of charging time values. 

m046] \te tn s nvention was indicated to the claim 4, that in which the gas lor processing introduced 
into any 1 or more sets of two or more sets of counterelectrodes contains metallic element content 

fo a 0471 d An r electric discharge stale cannot be easily stabilized by the atmosphere containing such 
EKclt gts, and unless it is based on the method f^^^ 
this invention was pulsc-ized, it cannot process. As the above-mentioned metal, for example 
aluminum. As, Au, B, Bi, Sb, calcium, Cd, Cr, Co, Cu, Fe, Ga germamum, Hg, Hf, In, Ir, L« Mg, 
Mn Mo Na, nickel, P, Pb, Po, Pt, Rh, Metals, such as Se, Si, Sn, fa, Te, Ti V, W, Y Zn, and Zr 
^mion^d and [he gas for processing, such as a metal organic compound, a metal-halogenated 
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compound, metal-hydride, a metal-halogenated compound, and a metal alkoxide, is mentioned as gas 

SSSfflSSg^ [SKC2 H5)4] etc. (SiF4) Metal ^^^^4^^^^ 
four silieon chides ^iC.4^ 

^^^^SXt^^^^^l^ (DC two H5)4] etc. is mentioned, and 
£2* kast one sort odicr medals can be used if needed. In the above-mentioned metal 

comem las in consSeration «? safety, what does not have danger such as ignition and explosion ,n 
utc ordinal temperature of a metal alkoxide metallurgy group halogenated compound etc. and the 
a^osplS il desirable, and a metal alkoxide is suitably used from the point of generating of 

£a P e of a liquid and a snlid-state. although it can introduce into discharge space as it ,s, if the above- 

^50Ht fs^orc "biriin^osphere gas independent [ the viewpoint of 

efficiency and safety to / above-mentioned / for processing ] to process in the atmosphere thinned 

whh TlSio" gasAs dilution gas, rare gas, such as helium, neon, an argon, and a xenon mtrogen 

Tas etc are mentioned, and these at least one sort is used, for example. Moreover, when us ng 

dUuUon gas, as for the rate of the gas for processing, it is desirable that itts one o 10 

100511 In addition, it is advantageous, when the way of the compound which has many electrons as a 

controlled ^atmosphere < e as for processing) raises plasma density and high-speed processing ,s 

pSmed! ^a^emioned above However! an argon or nitrogen is easy to receive and suitable at a 

fooSlAslhia invention was indicated to the claim 5, it is also desirable to improvement in the 
Ldhcs on of abie material, a thin film, or thin films that a base material or at least one : sort oMhm 
films carry out plasma treatment to the field by which the lam.nat.ng was carried out beforehand 
0053 though the atmosphere at the time of carrying out plasma treatment heforehand will not be 
limited especially if the above-mentioned base material and a thin film are not degraded remarkably 
from a Sointof economical efficiency and safety, rare gas, such as helium, neon an argon, and a 
xenon nitrogen gas, etc. are mentioned, and these at least one sort is used, lor example. 
HJ0541 Since a process is not stabilized in order that electric discharge may arc-ize it too h.gh 
when the a PP Ued voltage at the time of carrying out plasma treatment beforehand is too low ,t has 
ittleTmprovement in the adhesion of a base material, a thin film, or thin films, and j « argon 
atmosphere, l-2kV is 1.2-1.7kV desirable still more preferably, and 6-1 lkV is 7-8.5kV desirable still 
more preferably in "iuogen atmosphere. _ ,., . 

T00551 Moreover since plasma density will become high, a base material or a thin film will be 
ddeted Z aid smooth, if too high [ when the frequency at the time of casing out pfcsma ^ ueatmen 
is too low it has little improvement in the adhesion of a base material, a thin film, or thin films, and j 
Sid imp^vemtnt in the a'dhesion of a base material, a thin film, or thin films decreases, in argon 
atmosphere nr nitrogen atmosphere, l-8kHz is 2-4kHz desirable still more '-V*^- 
[0 056^urthermore, when it is too short, it has little improvement m ^ f f^^ a ^ a S I,B^,,ll ' 
a thin film, or thin films, and if too long, since a base material or a th,n film is deleted flat and 
smooth and the improvement of required for plasma treatment time in the adhesion ot a base 
maSrial a tnin film, or thin films will decrease, in argon atmosphere or nitrogen atmosphere, 5- 

moT?™^ of the surlace U eaUucnt article of this invention introduces the gas 

fo^processinTLtween the counterelectrodes by which the solid dielectric 

least I onnosite side (Operation) When voltage build up time impresses and field strength impresses 
^oito&SwicV^Sn 1 e eetric field 100 or less microseconds between die pressure near the 
SSI nothing", and a counterclectrode, while W^^^^^ 
Since it continues, and a base material is stuck to one of opposite sides and passed between the 
aforementioned counterelectrodes, where the gas for processing was introduced between 
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i i ri xxiuu iiR- uicuurc near th* atmospheric pressure The Dulsc-ized electric 

and making it pass. By passing ^™ ; oimtcrc i cc trodes furthermore, the laminating of two or 

port into the secret state of a grade where the leakage of a gas ^J^^J^^S^tu 
^rfnrmed bv the vacuum system is not needed. Therefore, supply of abase material change 01 a 

of gas composition can be performed freely, and can manufacture vanous 

one sort of thin films carry out plasma treatment 
Ke ficM by wS The laminating was carried out beforehand, adhesion with the thin film in which 
J iS5SS«*^S 1 the front face of a base material or a thin film is newly formed of an anchor 
effect improves. 

[Embodiments of the Invention] The gestalt of the operation of this invention to the following ; is 
SaTnedTn detail, referring to a drawing. Drawing 3 is the *• type view showing an £U*k .of the 
equipment used for the manufacture method of the surface treatment ° f ft ^" n ^™^ 
shown in drawing 3 , the equipment used for this invention It mainly consists of the ^high-vo'tage 
pie power supply sections 1 0 and 1 1 , electric discharge plasma treatment ^^S^M aid 
**** roll 80, and a taking over roll 81 . each electric discharge plasma treaUnent equ.pment. 20 and 
21 Respectively, it consists of an parallel monotonous type ^^t^Isf^ 
and 31. lower electrodes 40 and 41), the gas supply sections 50, 51, 52 53, 54 and 55 tor 
processing, solid dielectrics 60, 61, 62, and 63, and the gas eccrisis sections 70 and 71 for 

mO^lMoreovcr, the up electrodes 30 and 31 are equipped with 60 and 61, and, as for the solid 
dielectric, the lower electrodes 40 and 41 are equipped with 62 and 63. , n( , M 

[<5£ Various kinds of gas 90 and 91 for processing for between [ every ] the 
namely, 30/40, 31/41) of the adjoining electric discharge plasma treatment equipments 20 and 21 
uX the pressure near the atmospheric pressure Arbitrary kinds arc chosen and introduced 
So the purpose, and the pulse-ized electric field by above-mentioned conditions are 
impressed to each electrode. The electric discharge plasma aeeorUing to the kind of gas for 
nrocessinn is generated, the base material 12 stuck to this by the solid dielectrics 60 and 61 or the up 
K » 31 is stuck, various kinds of thin films accumulate on the inferior surface of tongue 
of a base material 12, and the surface treatment article 13 is formed. The kind of gas 90 and 91 for 
processing introduced into each electric discharge plasma treatment equipments 20 and 21 changes 
with numoses and even if, and it is different species, it is not cared about. 
mOMl Hcatbg and cooling systems 82 and 83 are adjacently formed in each electric discharge 
Plasma trea ^menTequipments 20 and 21, and abase material 12 has come be made to desired 
S^Wk. Of cours?, heating and a cooler style arc included in the electric discharge ptajma 
tWrnent euuioments 20 and 21 , and it does not matter as a temperature control being possible.. 
^SSaV^SSS^S^c d scharge plasma treatment equipments 20 and 21 is earned out by the 
SfSi^^tnol illustrate! and they supply the gas 90 and 91 for aAer wh.ch 
changed the inside of electric discharge plasma treatment equipment 20 and 21 into the reduced 
nt-Msure slate bv vacuum pump P at the abbreviation vacua. . 
fSSSn^I^^Wch is supplfed from the gas supply sections 50-55 tor processing, and exists in 
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[006?] it 4 shows an example of the gas supply sections 50-55 for processing, (A) is the cross 

56°ny wSihc gas supply pipe G is connected to the end sec^n of the 
Lt S d^ of the direct reetangle-like gas supply sectior .50 for P^^^^ 
the ability forminu I preparing two loculus in a longitudinal direction, and ] the 1 st room or a cam 
SStf 4 on S LgonaHine of 57 so that the 1 st room may counter 57 in the gas mtroduction 
direction "orm the partition which becomes so narrow that it keeps away from a gas mle 56 .and the 
gas^troduccd from the gas inlet 56 is turbulem-flow-ized. abbreviation^ equal,** n of the 
density within the partition is carried out - making - the rate : ot flow - ^^^ure which 
dHWtinc the direction at the same time it considers as a uiufuim thing, it hao tne structure wmtn 
SSTJ^^SSSoff from the stoma group 15 of uniform a large number prepared near the 

J^ftfatiiSSr«) that can prepare 58 [ room / 2nd ], the gas which formed the slit 25 of 
Sn wldrnTfaS near the marginal part, and came out of the 1st room of the : stoma _group ,15 of 
57 maTturn around a diaphragm 24 in the 2nd room 58 while arranging the diaphragm 24 with 
wiSh^Wch came ouf of the stoma group 15 is introduced and which has the uniform crev.ee 
23 at the end, and it may become a laminar flow from a slit 25 and it may blow off to discharge 
snace Thereby, the flow of the gas which came out of the stoma group 15 is equalled 

006Q] Drnwii 5 is th e *» type view showing another example of the equipment used for he 
manufacture method of the surface treatment article ot tms invention. >vs suuw., .» - 
equipment used for this invention It mainly consists of the high-voltage pulse .^nTlo^'d a 
110 and 111, electric discharge plasma treatment equipments 1 20 and 21 , a ••*• roll 180 and a 
udriiig over roll 181. A counterelectrode respectively coaxial-circles telescopic in each electric 
discharge plasma treatment equipments 120 and 121 (the up electrodes 1 30 and 131, lower 
Sode7l40and 141), It consists of the gas supply sections ISO and 1 151 tor processing seal 

meXfsms 152, 153, 154, and 155, solid dielectrics 160 and 161, and the gas eccr.s.s sections 170 

^oVhtoS^SIower electrodes 140 and 141 are equipped with solid dielectrics 160 and 161. 
0071 Various kinds of gas 190 and 191 for processing for between L every ] the countcrelec rode* 
(namely 130/140, 131/141) of the adjoining electric discharge plasma treatment equipments 120 and 
121 under the pressure near the atmospheric pressure Arbitrary kinds are chosen and introduced 
according to the purpose, and the pulse-ized electric field by above-mentioned conditions are 
impressed to each electrode. The electric discharge plasma according to the kind , of gas ; for 
nrocessins is generated, the base material 1 12 stuck to this by the up eleclrodes 130 and 13 S stuck, 
^uTktnds o7thin films accumulate on a base material 112, and the surface treatment article 1 13 is 



r00721 Heating and cooling systems 182 and 1 83 are adjacently formed in each electric discharge 
pSttSdnent equipments 120 and 121 , and a base material 1 12 has come be made to desired 



OO^Trne seal of the electric discharge plasma treatment equipments 120 and 121 is carried out by 
th sell 1 mechanism which is not illustrated, and the seal is carried out by the seal 1 52 

1 53 1 54 and 1 55 and they supply the gas 1 90 and 1 91 for alter treatment which changed the inside 
of ^ treatment equipment 120 and 121 into the reduced pressure state by 

11110 1 1 1 are using the power supply which became independent to each of each electric discharge 
pla ma'ei lipmen as Sown in drawing 3 and drawing 5 , as long as the conditions Wtach i generate 
me electric discharge plasma in the method of this invention arc satisfied, you may use a power 

roOTfl «~ although the example which makes reduced pressure only the electric discharge 
pS^S^it equipments 20 and 21,120,121 , and replaces them by the raw gas in drawmg 3 and 
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, • c « chnwn - the **** rolls 80 and 1 80, the taking over rolls 81 and 181, and heating and 
^SS^SSS^Wtun-Smv be reduce Pre « sure and ynu may replace by the 



raw gas 



with ■ w dtt Sf face 350x length of 150mm, and what coaxed ihc opposite side ot two f lecirodes » 
wi* mTalllm oxide with • thickness of 1 .5mm by the spraying process as solid dielectncs 60- 

So78^he d bi°sc material 12 used the polycmylene-tercphthalate film (it is called a "PET fihn" the 
Tolv Industries toe ! make, a tradename "larmier T50'\ and the following) with a thickness 1. of 50 
Sm^eiTiiJ u width efface of 300mm, and it used it, having stuck it to the solid dielectrics 60 

$79] Tnl roll 81 arc minded [ of the above-mentioned surface 
reatment article ) for the PbT film of a base material 12, and it is 10 kgf/m2. Applying tensile stress 

0 5 m/min Alter introducing into each electric discharge plasma treatment 
eSnTiS a„d 21 and setting the inside of electric discharge plasma ^^^f^^ a " d 
21 to 10Torr(s) by vacuum pump P, respectively, under the terms and conditions (field strength 
freauency dLchigTcurrem density) shown in Table 1 The gas for processing excited with electric 
dtaS^'i^^ con.neted on one side of a PET film, and the surface treatment article was 
^SSS^Un addition, the pulse-voltage wave made other conditions the wave (A) shown in 
drawing 1 , 5 microseconds of build up time, and 70 microseconds of pulse width. 



[0080] 
[Table 1] 




a 0 


2 1 




Z 5 


9 0 


mm. (kiiz) 


3 


<l 


(in A/ cm* ) 


2 


3 



[0081] The gas for processing moreover, from the gas supply sections ; 50-55 tor ^^ZT 
intelel,ctrode one The argot! gas which introduces by total-flow 15SLM and contains tetrapod 
isopropanal POKJSH1CHITANETO of 0.5 volume % in the gas supply sections 50-52 for 
nrocessine respectively The nitrogen gas containing the tetrapod ethoxy silane of 0.5 volume /o and 
5 oxygen £1 oi * ^ voL e % is ufed for the gas supply sections 53-55 for processing In the : order 
nf « Snatfne to a PET film the thin film of titanium oxide (Ti02) was made the 1st layer, the 

si,icon (Si ° 2) was made to the 2nd layer ' and 1 yer 

surface treatment article 1 3 of a PET film was manufactured 

100821 (Example of comparison) The two-layer surface treatment article of a PET mm was 

Hke the example 1 except not sticking a base material 12 to the solid dielectrics 60 and 
SnS^^cloS^ 30 a£d 3 1 . The thin turn was formed also in Che rc»r face of a We maten«l 

r0083] The refractive inde* of each thin film of the surface treatment article obtained in .Ac 
valuation (evaluation of thin film) example 1 of a surface ^^0%^^ 
comparison and tliickness were measured using the elhpsomter (the MIZOJIRl O^ 1 ^^'.^ 
maTrtSSn BVA-36VW") In addition, the thin film of the surface treatment article obtained in the 
cx^pll ™ c^lS^W the thickness of the sum total of the film formed m base-matenal 
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M side, Ku«~ the •wo-.aye, ^^^£^^2S2!£? 
Rix Japan, form "M-5100"). ^ f5/ .|^ The reflection factor of the surface treatment 

[0085] 
Table 2] 



(nm) 



1K> 



S i Oi JK 



no* jyt 



2.13 



2, 10 



L, 4 4 



9 G 



S i Ob 



Tl Oz K 



S iOa 



(SO 



1 2 8 



±3 



±3 



1. 4 4 



1 9 0 



2 7 



il S 



:1 5 



2. 0 



PGT Ufa 



It influences with [ under base-material run ] and, as for the surface ° btamed 
n the , example of comparison as shown in Table 2, the homogeneity of mickness is fal hng 

ra0861 Examples 2-9 [0087] The gas shown in Tabic 3 was introduced until it was set to 760Torr(s) 
o el ll^TZ. ^wge p asma treatment equipment 20, after setting the 

40 and 41 to 1 50mm and setting the inside of electric discharge plasma "7^^? 20 ™ d 
21 to 0 lTorrfs) by hydraulic-pump P, respectively as the length of the up electrode 30 of tht. 

n^anlaX 

was ^S^oL «STo?a PET film. In addition, the pulse-voltage wave made Other conditions 
ZZ^A) sZZ in drawing 1 , 5 microsecond of build up ^^^SS^L 
width On the other hand, it introduced by 6 fluoride [ propylene ] 20SCCM and argon gas 
980SCCM in electric discharge plasma treatment equipment 21, and ^^J^SS^ 
field strength the frequency of 8kHz, and the pulse-voltage wave excited with electric discharge 
"byte lave (A) shown in drawing 1 5 microseconds of build up ^^^SS^ 
50 microseconds of pulse width was contacted on one side of a PET filnv And plasma^ treatment ot 
the PET film of a base material 12 was carried out by travel-speed 0.45 m/ ™ n _^™^™* 
Rf find the windinfi roll 8 1 , and the surface treatment article 1 3 was obtained. In addition the 
Z^^XftL in electric discharge plasma treatment equipment 20 was combined and 

100881 ThlfoUowing examinations were presented after -(ing) the surface treatment article 
Kined in the levZSon examples 2-9 of a surface treatment article, in 40 degrees C and the 
atmosphere of 95%RH for 1000 hours. *-<;zinn „r>,\ ihe 

SoS (Tape friction test) JiS The cross cut adhesion test was performed based on KM00. and the 
block count which has not exfoliated among 1 00 blocks was measured. 

100901(The amount of carbon residues) The carbon conten. wh,ch remained to the m™™* ™ 
separation was analyzed by ESCA, and the detected carbon content was shown. In addition, interface 
adhesion becomes low, so that there are many carbon contents ^tence of 

rO0911 .Generating of a crack) The thin film layer was observed visually and the existence ot 
gSI^Jrfa^SS was investigated. The above result was collectively shown m Table 3. 
[0092] 
[Table 3] 
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2 


3 


4 


c 

9 


D 


7 | 8 


9 




9 0 


4 5 


4 3 


Q ft 


*» »> 


7.5 


4 5 






A r 


A — 

A r 


IN i 




A r 


N» 


KI 

N» 


- 


WfflE OcV) 


i n 

L ™ 


1 r: 


ft n 


0 8 


1.0 


8. 0 


12.0 






4 


2 


2 


A 




2 


9 


— 


WWm (sec) 


1 2 


6 


6 


I 2 


6 


1 


6 






100 


100 


100 


Q 0 


8 0 


7 3 


n o 


7 0 




0 


2 


3 


8 


1 2 


3 0 


1 0 


3.5 


1 9^y'jV$&E. 




• *ff 


& 


** 


*f 









10093 1 When examples 2-4 are compared with examples 5-9, by performing plasma treatment 
ffi^ ~3ion that specification shows that the adhesion of a base matenal and a thm film 
layer becomes high, and generating of a crack is also lost so that clearly. 



rFffect of the Inventionl Since the manufacture metlioci oi me surras uw^m «« — ~ ~-~ 
Son s const Sed as mentioned above, it can manufacture the surface t»^"«*^ 
could produce the film continuously on one side of a base material, and was excellent in thickness 
iLCeous homogeneity under the pressure near the ^TT^ZoS 
use for manufacture of various functional films, such as an antireflcction film, an optica 
££S!m^ an infrared reflective film, an antistatic film, an electromagnetic wave seal 
film and semiconductor-device material, using the method of this invention . 
[wSlMSS^THke the former, since it is not necessary to make the continuation .manufacturing 
Satior of the cascade screen of this invention into a reduced pressure system its large-s>zed 
^TrumiScMaiy. and since carrying in and taking out of a raw material and a product become 
;^£^33 f mm the point of production operation nature and the economical efficiency of 



]mt\Y^^oZ:^ a base material or at least one sort of thin films carry out plasma treatment 
Eo the fieW by Hie laminating was carried out beforehand, adhesion with the thin film which 
newly produces a film improves. 



[Translation done.] 
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Cl9)B#mMH¥ (JP) 



a* & H 4* ^ 



(A) (ll)tHMiaBfclW4 

«M»3M 1-241 185 

<4S)ftPBB (1999) 9 j=J 7 B 



(51>lnta. f 
C 2 3 C 14/56 

J 6/40 
16/42 
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A 
F 



F I 

C 2 3 C 14/56 

16/40 
16/42 
16/50 
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(71)tBWA 


000002174 










(22>ffi«B 


¥dclO*F(1998) 2M2SB 




*KJff*|Em:ltB:E*i« 2 TH 4 S4 ^ 








mm mi 








*&mE.a,®8,*vrgih 2 — 1 tout* 














(72)S8M* 










&iSTfn?j K.fc«K±fw w 2—2 














C72)3S§d# 





















(54) [KOTtO**] SB«ft3»H.©fi52L*ffi 

(57) 

0~6 3 4<lSyat5iX^r&JlEfi63 0/40, 3 1/41 

jjt^L.»r^l3 0/4 0. 3 1/4 1iat=SJBE4 
*>±// •) i«8W 100m & HIT, sE#3$iJK# 1-10 0 
k- v/ c m W/V ^(k2 iifetgff & £PAll-^4 £ 1 1- «k 

»l*l€ffi3 0/4 0. 3 1/4 1ISJH, 2£*fl 

LT. MO, Wtlfr-JfCDttNm 3 0 , 3 1 te'tftfSS-tt 
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1 OCusiiTR 1E*5fiK* { l — 100kV/cmW< 
n. 5-1 00kHz. ^^U^^EH?rlSlA<l — 1 0 00 

[ 5 ] < 1 1> i a^?5fl«*qtiB § 

[0001] 
[0002] 

ii. x. *%%mDffimtttz>±?tz%z. 

[0003] ±ItIOJ: ltcmttV>mmz1ft&co&ifet:tf 
* |J Ifl l /-c ryXTCV DW& Z/fiW hixX v > & . LA* 

[0004] ftx^^aBni-^MSrsa^Tjgjs-r-s. 



[0005] mmttizn^xu* mtimt&zrctb 
m&vffixi^kmszz'iT^x&'^zMz^zmstf 

[ 0 0 0 6 ] X, -O0S«tcffi3RWfl»ffi^ft4-Lfc 
*Ml&-t&i8r&lt. ^vf-JWCTtt. KffiO»J*-«« 

■c*v\. sfis^-c-ji. %.MX'i>*mm*mmi> < & 
[0007] ±s£co i o^mmmm^mB^-^yrm 

(i, S*<7jfli3S^$r$fu ^x(f , 1*^2 - 1 8 1 7 
0 1 ^&$8„ 1 S2 02) ^fS^ti, 

tzir&tfvmzixxmtf. *ta&3ftatt3*tttvfcji& 

[00081 HC. KSfl»jt<0|6j±«wt«6, JW^ 

[ o o n o ] 

[ jVftWfffe U J: •? t ] dLhffi^SIH £ 

i^-tt(=ffin^i(a5tt9SJ!.0«jt^S:ig^-&w fc iz 
[00 10] 

1 1> -^«*r(SiMlcEa*!^#*«2SiS5 *iyt«|iiWMKia] 

mWfilBKiSEE4*vJ:.3& f "?B«ai*f 1 0 0>u s«T, «ff 
33lE#l~l 00kV/c mea/^^-ftSn^SxEn 
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[0011] -K&nfHzlft^x. AJSUEEfflrfXEtTF k 
<4, 13. 3-106. 4kPacOEfeT£:&i#U JE 
:MW*Wt\ ^S«:i:5 9 3. 1-103. 
74kP ac.)&K)#*$F * Lv>. 

looi 2 ] *§vEa^<o£E*Tf t±. ■> A. ^ J> 

[0013] ^^te;mt*«5EO'W.Mb«f*xfc^-5F 

Srl»<TS*<»XK»«»Tfc5lllrr*. K3?i&<7):r 

[0014] ^iJllcSH vc . X3HME#« I — 1 0 0 k 
V/c nit, ±*>±tS *)lfflW 1 0 0 u s JUTt . 

X < m&1-& . iL% ±W *) #5Sv vwx«Jte EMOU" s 

A-r s - 1 fcws u *-nsx*A-4f~-c«w-* # 
T-^x-vaa-sasftewaf*- zftYzw^k 

coimiKimiizt>z#=F-toi&tmff3><* r ) „ r^x 

■7»JfcW*< fc* £ fc tear* . 
<so-A-K[SI«Ett««t«:lftBLfc«*ti. EKtfKBtt t IE 




3 ) 11 2 4 116 5 



» . ig-a«±-r-/s-«ax ut & h z t ami. u >. 

[0017] |S|#I&g*fc LT(±, E»0«milB^--7J 

[ 0 0 1 S ] Si*:3»?Ef*i: LTUU # 'J fh7 

5^f77, ^'5X. rBMUEE»» fSfk7*;USX':/A. 

[ooi9] mmmuwrnmi. >i- 

[ 0 0 2 0 ) X. DIMcttVMcU. MmfrW 2 JSLt. ( 2 
5* CISigT. JUTW) TftiiiJWffJU^. ib2«lE 
**<2J2LtO»Wf*5«fli|tWk LT(i. 0Utf> 

5 0 0S J K<Ofc<0* t ^4h.Tv.^. itlJSraS^* 5 ! 0W± 

^kr/US-^A 5 0-9 5-&&%T&kt*ixfc4i: 
BliMMfm* Xii. BMt^ax^Afc**-*- 
te-fcttSSBSa^sfr 1 ^ ^<Ol5M<7)JSAA«1 0 — 1 000 

[0021] ^fiiBioiBim. nf*si?m^/5$ . mm 

ftZtiZtf. 1— 5 0mmT£>$<rta<fiFifc UV">. 1 m 

n-]ft^7*9X^«:3fe4-$-frSC:i:*»|*|jit ST*,. 
[0022] *|fiB^ic^^r«4. ±K«tfin(cema$ii 

HhP 1 0 0 ;u sOT. 'E#5i!iSA t 1 - 1 0 0 k V/c m 

t O 0 2 "3 J H 1 ^/-^.^.fBEifcffiJoWia: ^ 

< a K ( B ) (i-f WVWXSS. H3B <C ) ti^jft 

[0024] *»BJIfc*Wt*^^1EEtt«{4. C £X' 
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/ vl**JM&«8W* c: t JiHITC* & . £*>±# >) d$ 
#>* ZhtftTt L < % £%J:# 9«3fSfc RIRO 1 0 0 ju 

[ 0 0 2 6 3 3EK , /T/U**W % £fc±**D"ffllL 
[00273 -b5d*JE*i«fEOEnSnt=i J: 

fg&IBl4nEffau£#c l-100kV/cmt *i«Efflte 
T S • IkV/c m*»-p» $ fc SHtcllMlsbT^ 0 Jfi 

i-iB***e«35aa«ffi7:'*±«r<. 3£& 

[ 0 0 2 S ] i *>J; -3^t;PXtEE<09fl|n(cflOT3iiS 
LTtt. Wi(f , 4$BFr9 -18 6 3 1 4 Steffi 

nfo'%®\si<?mttm®mi. o. 2-3oomA/c 

SUES: Ms L^ffi^ffi^-i . ^t'li^ra^sVL'X 
[00 3]] AASS^EATT^^o-jKCTU, 

[00523 4%iHCttffl?n*4H9& LTU. py* 



>KU^^>\ iKy^-otv;^ sify^-^i^^, ,-jr 
y K i$yx.+\s % s s ?\s'7 9\s—h* --try? 

#9X. *5$*v?. &K9&Wrt>ix&. £ 
»cOJW*i: L/tti* ttfc:R§^*ft&i>^Ti**i\*f, ft 

fc'£J^»W£3B L T n * . 

[00343 «SJfl#Xi: LTfi, 7 v3R*Wft*%xr 
[00353 7 •y«7£»fr« > ^lbj: L"C<i, 6 7 ft 

roeuy (cp 3 cfcf 2 ) s 8 7yfts/;ay^ 
[0036] *JBfeo*trfdiEisrB t i^aA'rs^ffl^ 

[ 0 0 3 7 3 X. ^rtC»)ctt5tltt^5Ftt«8a'& 
l*S^U<l42«RX{i:3Sr^yS. 73 

*tth*;^-&m^xhmmzm&m4tm*mt 

-^-xfvur^yyprs)^ r^y/Hft+hy^A. * 
^^y;HBW-hy*>A, r^y;n»*y»>A % ^^^y 
/H»*y^A, x^yx^ym-rbv*;^ ro^ 

mtffcmx'zz. 

[0039] *muztk^x^»^R2izsatLtiX -) 
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1004 0) MAQBMHUBMKtTEB 
[004 1 ] *fflO*f|6l«a*QR»rtSitT^ 

C % 'WXft3*uHBff|±. raSHK^O . 5-1 0 0k 
II z , A^*«JffiH5H**l — 1 000/is k^rt/O^ 

[0043] 0 . 5kHz*i8 

J:9#!fcL«i. ikHzOlTt 1 ), ^^J:^ 
*iSJBa®w^ux«#S:EBJ|ir^& C k fcr<fc 0 , 

[ 0 0 4 4 ) Xs Jk^VbA^ftttklt&'Wxffigitii 

lOOOAsSrfiiSt, T-*l«fc:#iTU»<* 
J:9SF4L<t;L 3i/s-200^sti>&. 

*tft» ^X3Wtt»r*B«BftV^3 P 1232 (a) co£ <3 
kWL^K 02 (b) <r>£oWm<r>WVAX'\t. ^ 

[0 0 4 5] OT*3c*S#6fctf>lc«U 
*rt-*£fc*W* U\ 

[0047J z<0±? tc&W,7fmttrtA &*tf$£Hft 

5rfflv^4**fcJ: <p£^k«JS£tr?Cka*T*3&l>. 
JziEl&JEk UT<i. OTitf , A I % As, A u , B. B 
i , Sb, C a , C o\ Cr k Co. Cu, Fe s G 
a , Go, Ng, Hf , I n „ Ir, Li. Mr. m 
a. Mo. Na, N i . P H Pb, Po, P t . Rh, 




< 5 > WBH-T 13-2/11165 

Se. % Si. Sn, Ta, To, T i , V, W, Y , 2 
n s Zr«a&||4qfcH'6*U tt*«*4?rr*jfir*k 

[ o 0 4 s ] IWRJFS i Tft&lftd&fflfc: 

koTlKWSk* f h^^-7vU^v>- CS i (C 
H 3 ) 4 3, ^f/^XCSi (CH 3 ) 
2 H 2 3 , fh-yxfj^y C S i (C 2 H 5 ) 4 ) 
»*WT»ftfiMfc£*i ; 4 7 -y-fBa* ( S i F, ) % 4 Jjg 
(Sir:i, ) , 2<fi^3R (SiH 2 C i 2 ) 
^C0ARyNn*-V^!ft| ; ( S i H 4 ) „ is 

!sy> (SiH 3 S i H 3 ) . HJi^V ( S i H a S 
i H 2 SiH 3 ) ^^J^K^fL-^ ; T" h t?^< h 

^5^>CSi (och 3 ) 4 3 . fl^xh^i/?^ 

CSi (OC 2 H 5 ) 4 D-^^:JBr/b3^^K^# 

M£li l - 1 OftlSIXTftftc k Lu. 
[0051] JiaSLr^j: 9 C ^a^^.7 s ( 

[ 0 0 S 2 ] *5&BJiz»V\rfB^Jfl 5 trSHtt L * J: f) 
S«Xti^< k fc 1 Sfi^JSJR^WSiiferBtwT' 

[0053] Xvjsm-r «>^<50S?KIS%(i±g ! BS 

[0054] ^r5XTJHS[-rilHoepSB«SU, (& 
-^y&kMWkiitt. Xii. »»£|3|±^W!6tt<oi*j±3&' 
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fr&itL L t- v >or . T iv- J > %m%X'\i. l-2kv 
£L<. S4>CiffSL<»il . 2—1. 7kV-t'&9. 
^.S^QBSftT'li 6 - 1 1 k V U < , 3 h fc#Jfc L 
<(i7— 8. 5kVtM. 

&IStf¥ffil=#J4>ft SttfcflW. JU4. flUHQ 
±-*.>a«fft«r*l-LA < y rt 5: < * <?>x\ T/ir=r>$m&.* 
3U±. BXttHift-Ctt: 1 -8 k H zi«jffi L < , £ *>te 

L.<fi2~4kHzTfc.&. 
[ 0 0 5 6 ] S £>K. 7-yX-?%miz£<&%:B?}&Ht. & 

-r?'f^s»t5ijs. xu, jafjHH±oapsstttf!)m±*s 
[0057] am) **m<o&m9map>m&nm 

US, ^=0r< t fc-»^MiHfclHra^#a«RB»ftfc 

t "4f L . mmJBNMOtBt&kliF *) ViWfi 1 0 0 n s 
*&SWfcK# l-100kV/c m^/^l^-ffcSft 

BRUanB&J t $r SftfcttBT. '<«'X<l:3ftfc«#fc 
l$tc. m^feterJife<7>'-</i<AW.%.tfmQZti&Z. biz 

iz X 0 . 2SW #fcr*:o < £ 1 £ < GtiBBBil&rr L . Mix 

tt^M^.7^cfW&d { ffM$ft&. £ <7>*tM£ 
aB8C*=S 3 tfxtjSML fc«jR4H*>ttI*J«« 

CcWJBS-iiriikjWS*. X, JftEfJffiUftlr'Sii: 
[0059] S 6 G, a&WX(±^< 1 1 1 ffif)StB5# s 

m;sd s AJtimn^r 5 x-?#inp'f & .r t £«t o . 
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[0060] 

^<rmmimz^m %m<n— m^-rmsm-r^ 
h. ^\zw.*ivhmz. ^jHBfcWfflSfiaastttt,. 

±fcLT. St£EE^;^1SiKg|5 1 0,11, imyyX 
T«iia5SS2 0. 2 1 , ^UUra-A-SO, S.t^giKa- 

^8i*^tM$ii, ■'g.ft?Er5X-7«iiigffi2o, 2 

0,31, TWffift4 0,41), «L)Sffl^0t^aS5 
0, SI. 52. 53. 54. 5 5 . ffltmi£1k 6 0 , 
6 1, 6 2, 6 3, J&HJHjy*J»aiffl7 0. 7 1*>M(t 

I 0 0 6 1 ] X. Sf*:l^*«6 0.61 *<±&!Effi3 
0, 3 112, 6 2, 6 3*<TfflI1Effi4 O. 4 1kK«« 

[ 0 0 S 2 3 4M*»mM#x9 0 , 9 1 {±, Rft Ufc 

0/4 0, 3 1/41) iS]fe(Z^:§ 1 U!B!i^JEE^T7:'. 

fe^ . .r t> lr ±^1Sm 3 0. 31 tfiEHfciSlSi* 60.6 

mktfmti 2<rrmyztm^ix. ^mm^\ 3&& 

Jt*«HBffl^rx 9 0.91 ^>a««i, J: »9^=0r 

[00631 #^'3£7-5>X-^j!a?M-JSS2 0,21 Kl±, 
KSJSL-C^- ^331^138 2, 8 30t^,»H 
2$-^a^?s J ^t:T#?»J;e{: : S:o'r^-s.. iiffir, 
r^xvaasffi 20.21 iztm ■ mmm*&*.ik 
^. immw°mh.i.x%>mb%\\. 

5rV»i/— ;HBfi?fc:J: •) is-ivZixxte 0 , U^>rP 
\,z^0W^7yX^W&m.2Q. 2 1 ftfrttHSMfift 
C«JEE^UKiC LK:13y(&Jlffl^>. 9 0, 912: KJ&T -6 . 
[0065) SttSIffl^ x^gp 5 0 ~ 5 5 ir <?><*i^t? 
<1, «f6]1E8B (Ml)%. 3 0/4 0 . 3 1/4 1 ) 

[ 0 0 6 6 ] E34 l±*&Efflffi>tr zftlMP 5 0-55 CO— M 
Sr^rL, ( A ) IZZoMMffl. C B) (i^^A-ABSnii 

mx-h*>. 

[0067] KW^<o«aiffl^iJ»*» 5 o <?>m-Jj- 

6^eit/»tl«. i: i: t fc. j|#^t6lC2O<0S* f ifttt^ 
ft. « 1 S5 7 CJiXfXSIAirmKWKnr* J: 3 1 
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xjjmxns 6a»4>»^*f!8t<**Kiiis , »«u 

Xfx&Ml 5 0 WAS a^KJCA'A fcSUfflt U - * 

t^t-r^tw^t:, tattrofriiMd-gfetfe, wis 
[0068] wnur 1 5 *»tajfc^*WA»n«. 

-«*W!ia2 3*:*f *tt«J"3«E24*BiiKt«tl;fc 

{=. »aja4e5ts—as«-ifBoA u •* s 2 5 Lt , 3* 

1SS5 7avHUB 1 5*6ffifc;Jf**«tWJD«2 4 frH 

S^Ia5.ie«BB1 10, 111. &5E7*5X-?.*ai.I{i$S2 
120.12 1, &ii}a-/H 80, &T/30Rn-/H 

s 1 ^^ttisdii. #anc7 , 5Xv«wia!fflii 20,1 

2 Hi. -tix-eix. H!ttrllS5g3o*t|6jt8ffi (±SJ«flSl 

3 0. 13 1, TSWWl 4 0, 14 1). 

flswai 50, 151, s^-/naaii 52, 153, 1 

5 4. 1 55. SttlSim 160. 161. 5&JU8;#X 

sruitti 70. 1 7 ia»w«w&&*vov&. 

[ 0 0 7 0 ] X, EaflslMi* 16 0, 161 #TS5tS8S 
1 4 0. 14 lC4HJfSfiTV*&. 

[007 11 190. 1 9 1 ti, mm 

l^fctkt&r^^^m^Wl 2 0. 121 ^J(S]«Effi 

(Epfe, 130/140. 1 3i/i4i) rawt^sv 

tiTiSA^n, #^CJJd5<0^fc:j:5;'OUX-fl:3n 
5X~?tf&&Zitt > tL. £*l£±SWSl 3 0. 13 1 

fcaftfstffcfifcstri 1 2 wvt. #a« 

BWU*»»«1 1 2 0±K«WSit, SDHI&S9A1 1 3ip 

[0072] #»«T5X7«B3fiB 120. 121C 
tt. IBJ9 LTfln& • MftKBE 18 2. 18 3 jW&H 4, 
*W 1 1 2 £PVfM(7)?fl<SECT& 6 J: o tZ&iT. v% 

4. 

[0073] M7?X7)Hn 120. 1 2 1 UtH 

mi 5 2, 1 53, 1 54. 1 5 5^.1:7^-/1^ ftT 
SS^/TPKl OiiklErg.'X-yJffiEESKl 2 

o. 1 2 lnswHa^tcMEEttsstcLfcaHraffi^r 

X 1 9 0 , 19 1 SrflSt^S . 

[oo 74] <*.»w.:A*v>t. H3. m5izm-4 «fc 

0 K, aS/t**«!l3l 0 . 11. 110. 11114 
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#St^7- ^ Xv3MHw«* LttURfr ttffl L * c > 
i *9&M)-}smz1feV*W&7 9Xl £ R&f 

[0075] Sfc. 03. S5fcfcV^t4»1Er5>Xv*ft 

«$§iS2o, 21, 120. 1 2 i«awi-:icl. son 

#*T , aH»-*-&0llfc«Lfc!to t . *ffiia-fl'8 0. 18 
0. giBXa-/U8 1 , 18 1, ftlljft ■ <&ifl&iE8 2 , 8 
3. 182. 1 8 34T?«EtL. «KS^TE»L 

[0076] 

o. i liu <;w7-vffi:A#ratsa. ^I**-^ : 1 

XYStl?. a* I XBH4 ON 1 60-6 2 7G£f6 

ffl) tw^fc. 
[0077] $m.mi 

m 3 tea* ufcsatteiwv »t . Jtsan^fttt a 50-5 

W. l«r?X^ra§|*0±«««3 0 . 3 1 . TSB 
<S«i4 0, 4 Hi, -H;t=. «3 5 0xft*15 0»ni« 
1M XT. ffi«ffi<0»GffifcH«tf#e#:6 0 -f» 3 1 L 

[0 078] SW1 2(4. /?^5 0/irn. (i3 0 0nim 

a* OkS9-T5 0j , i*PET7 f /J/Aj t V» 
? ) SrfitiJfl L. jcM^MS 0.31 OllflcK«Hc6 0 . 

[0079] ±ni<r)&mmmsiv>$m3imz . sw 1 2 

i7>PET7 -f/UASr^tfjo— ;U8 0. *lRn— yl^S 1 5r 
^L-T. 10kgf/mi ^iSMETJS^tft* 11 ^. >E 
^tjMEO. 5m/m i nT, *ft«r93r"7*BqBSa2 
0.21 U . 7* P 7 XvMHK 

5S2 0 . 2 1 ftZZtlZh. lOTorrC L^fA. « 1 

f. 2**4£7" 5 x-yr'ifisaa l t*!umffi*r.*- ^pet?/^ 
<oismi. ^u^fiEEaaB*qaitsr<tife« (a> . >i 

[0080] 
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0-5 5frW%fflBlz. ZixZtx^ *£{fcfil 5BLM 

-cm a l . mm md& s o - 5 2 1= « 0 . 5 

%<?.>x h- ? •< V - V d;K* >• h ZSttTlVd'y 

ffy. . «yaffl;Cf.X«*MI5 5 3 ~- 5 5 fell 0 . 5 ttf8%^ 

tf* SrfitfflLT . PET7 -c A^AtOffiJMItCft j jg { - 
\mAW-9> ( T i 0 2 ) <o?$BL »2«*Ctt v KfbEf 
#(SiO, ) ^fSJKS5-lft®LT. PET7^/UA<02 

[0082] (JtKM) S# 1 2 5-. ±3tt£fl£3 0 . 3 
1 «iMSEft6 0,61 tZ®£%itti:^Z kkimm 

tm 1 1 m&iz. t c p e t y .< Z m&tiamM&hZ 

«iftL>fc. StTi 2^SOTt:i&/&Wj£S*.?v^. 

c o o s 3 ) &ffi«aut<pi*« 

R*?XSBS»Mll. 8M TBVA-q 61 VWj ) S-^u 
•CiHSSgLJt. =5rJ3, Jt«WTl$6it£&M«BIiffiO»ffi 

/N> tLM. MjS r M - 5 1 0 0 j ) SrffltrC 5mmHB 
[ 0 0 S 4 J ( KHRIKAa £ftffls ) SJftft l . jfcftfl 

Bff-tHK. atot f u 3 o o o j > t-assu ■sng^ta-'p 

^ («fi4 0 0— 70 0nm) Kflt*&& fctf>£. fiLL 
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«2*6ij/y>* J: m j teit*«T»MLfc*lIir*Winitt* 
[0086] |&&£0!l2-9 

[0087] ±£^0l%9iR^»]S^O±«m 3 

3* 1 5 0 mmt U ^iffi^^T-p-CjlrB^'^XTjfta 
SHE2 0* 2 1rt£*ft-?ft0. lTorrfcLfcft, 
Mr5X^gg2 0l:7 0 OTur r it 
«3(c^Lfcjer:*«r»AU *Ott9 8 0 SCCMfW 

PET7^;l/AO^fflrt£«|***«:. M. «0«*Hi. 
/^SffiiBB4li(:St«» (A) % £^±#01$ 

X-7J8SBSH2 lfotz67v<£TaKl'>2 0SCC 
M % TJUzf^tf* 980SCCM U . %-ff3feJ£ s 

Mttft8 kHz. ^^^xBEjfcjBAqa i ^-fagg 

/PA4-^aiowU8 0 , ^|Xd— ;l^S 1 £tf LT, ^Tf 
aSO. 4 5m/mi nT7^X?J!HL, mSSBMSi 

[00883 SBM& $gMM 

ho^bb^;^ i o o ommLK&. i?jrr<oM)&K&i 
k. 

[0089] (T-TMmtm) J I S K540QC 

[0090] caj^^a) TmnncavLarciK 
[oo9i] i^9^o»4> amn^Btn-cfinR 

[0092] 
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